Searching PAJ 



1/1 $/ 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 08-183438 
(43)Date of publication of application : 16.07.1996 



(5 Dint CI. 




B60T 8/58 




I 

(21 Application number 


06-327777 


(71)Applicant 


NIPPONDENSO CO LTD 


(22)Date of filing : 


28.12.1994 


(72)Inventor : 


SAWADA MAMORU 



(54) BRAKING PRESSURE CONTROL DEVICE FOR VEHICLE 

(57)Abstract 

PURPOSE: To suppress wheel lock immediately after the start of 
norma! braking following braking operation by boosting braking 
pressure gradually toward the supply pressure of a master cylinder 
based on braking operation in the case of braking operation being 
detected when braking pressure is supplied to wheel cylinders. 
CONSTITUTION: Wheels FL-RR are provided with wheel cylinders 
(W/C) 6FL-6RR and wheel speed sensors 7FL-7RR. A braking 
control device 20 to which each wheel speed signal is inputted [77 
executes anti-skid control for suppressing wheel lock at the braking 
time of a vehicle and traction control (TRC control) for suppressing — *tZt 
the accelerating slip of the wheels at the accelerating time of the j~" l *" d " 
vehicle. TRC control is continued in the case of an acceleration 
demand being larger than a deceleration demand and terminated in 
the case of the deceleration demand being larger than the 
acceleration demand. When braking operation is detected during 
TRC control, it is so controlled that braking oil pressure gradually 
rises after equalizing driving wheel oil pressure and driven wheel oil 
pressure. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Except the time of the braking operation by a driver characterized by comprising the following. 
A brake pressure force control means to intercept a course which connects a master cylinder and a wheel cylinder 
of a wheel that the movement characteristic of vehicles should be optimized, and to give brake pressure from a high 
voltage source of release to this wheel cylinder. 

A braking operation detection means which detects braking operation by a driver. 

An end means of control to raise brake pressure gradually towards a supply pressure of a master cylinder based on 
the braking operation concerned when brake pressure is given by said brake pressure force control means to said 
wheel cylinder and a drivers braking operation is detected by said braking operation detection means. 

[Claim 2]The brake pressure force control device for vehicles according to claim 1 which said end means of control 
opens the wheel cylinder concerned and a wheel cylinder of other wheels for free passage before raising brake 
pressure of said wheel cylinder gradually, and makes brake pressure of both wheel cylinders isotonic. 
[Claim 3]The 1st decision means that judges a grade of a driver's deceleration demand based on a driver's braking 
operation, Based on a driver's acceleration requirement, have the 2nd decision means that judges a grade of a 
driver's acceleration requirement, and said end means of control, The brake pressure force control device for 
vehicles according to claim 1 or 2 which forbids an end of control of said brake pressure when a driver's braking 
operation and accelerating operation arise simultaneously, and a grade of an acceleration requirement is larger than 
a grade of a deceleration demand. 

[Claim 4]The brake pressure force control device for vehicles according to any one of claims 1 to 3 characterized 
by comprising the following. 

A body speed detection means to detect or presume body speed. 

A pressure upper limit setting-out means to set up upper limit of brake pressure controlled by said brake pressure 
force control means according to body speed by said body speed detection means. 

[Claim 5]The brake pressure force control device for vehicles according to claim 4 with which said pressure upper 
limit setting-out means sets up this upper limit greatly, so that body speed is low. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the brake pressure force control device for vehicles used for the 

traction control at the time of the accelerating slips of vehicles, etc., for example. 

[0002] 

[Description of the Prior Art]In this kind of brake pressure force control device, if generated by the accelerating 
slips of vehicles, for example, what is called traction control (henceforth TRC control) that gives a braking effort to 
the wheel cylinder of a driving wheel with the brake pressure fed from a high voltage source of release (hydraulic 
pump) will be carried out 
[0003] 

[Problem(s) to be Solved by the Invention]However, in the above-mentioned conventional control device, when 
ending TRC control like ****, it is easy to cause various problems. That is, when braking operation by a driver is 
performed during TRC control, a slowdown lock is usually produced immediately after the start of a brake (ABS 
processing is included) by the rise of brake hydraulic pressure. In order to once discharge outside a lot of brake oils 
usually used for TRC control, the balance of the brake pressure of each wheel collapsed on that occasion, and there 
was a possibility of interfering with brake pressure force control. 

[0004]The place which this invention is made paying attention to the above-mentioned problem, and is made into 
that purpose cancels various faults produced conventionally, and there is in providing the brake pressure force 
control device of the vehicles which can perform always proper brake pressure force control. 
[0005] 

[Means for Solving the Problem]To achieve the above objects, the invention according to claim 1, Intercept a course 
which connects a master cylinder and a wheel cylinder of a wheel that the movement characteristic of vehicles 
should be optimized in addition to the time of the braking operation by a driver, and. A brake pressure force control 
means to give brake pressure from a high voltage source of release to this wheel cylinder, When brake pressure is 
given by a braking operation detection means which detects braking operation by a driver, and said brake pressure 
force control means to said wheel cylinder, When a driver's braking operation is detected by said braking operation 
detection means, it is making into a gist to have had an end means of control to raise brake pressure gradually 
towards a supply pressure of a master cylinder based on the braking operation concerned. 

[0006]In the invention according to claim 2, in the invention according to claim 1, said end means of control, Before 
raising brake pressure of said wheel cylinder gradually, the wheel cylinder concerned and a wheel cylinder of other 
wheels are opened for free passage, and it constitutes so that brake pressure of both wheel cylinders may be made 
isotonic. 

[0007]In the invention according to claim 1 or 2 by the invention according to claim 3, The 1st decision means that 
judges a grade of a driver's deceleration demand based on a driver's braking operation. Based on a driver's 
acceleration requirement, have the 2nd decision means that judges a grade of a driver's acceleration requirement, 
and said end means of control, When a driver s braking operation and accelerating operation arise simultaneously, 
and a grade of an acceleration requirement is larger than a grade of a deceleration demand, it constitutes so that an 
end of control of said brake pressure may be forbidden. 

[0008]In the invention according to claim 4, the invention according to any one of claims 1 to 3 is provided with the 
following. 

A body speed detection means to detect or presume body speed. 

A pressure upper limit setting-out means to set up upper limit of brake pressure controlled by said brake pressure 
force control means according to body speed by said body speed detection means. 

[0009]In the invention according to claim 4, said pressure upper limit setting-out means consists of inventions 

according to claim 5 so that body speed is low, and this upper limit may be set up greatly. 

[0010] 

[Function]According to the invention according to claim 1, a brake pressure force control means intercepts the 
course which connects a master cylinder and the wheel cylinder of a wheel that the movement characteristic of 
vehicles should be optimized in addition to the time of the braking operation by a driver, and it gives the brake 
pressure from a high voltage source of release to this wheel cylinder. A braking operation detection means detects 
the braking operation by a driver. The end means of control raises brake pressure gradually towards the supply 
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pressure of the master cylinder based on the braking operation concerned, when brake pressure is given by the 
brake pressure force control means to the wheel cylinder and a driver's braking operation is detected by a braking 
operation detection means. In this case, the wheel lock immediately after the start of a brake accompanying braking 
operation usually is controlled, and the stable vehicles operation after the end of TRC control is secured. 
[001 1]According to the invention according to claim 2, before the end means of control raises the brake pressure of 
a wheel cylinder gradually, it opens the wheel cylinder concerned and the wheel cylinder of other wheels for free 
passage, and makes brake pressure of both wheel cylinders isotonic. That is, in the vehicles which perform TRC 
control, since the boost of this brake pressure is started after the brake pressure of the driving wheel of vehicles 
and the brake pressure of a coupled driving wheel become isotonic, the balance of this brake pressure is held at a 
good state. After discharging all the brake oils used at the time of TRC control, the time to a boost start is 
shortened compared with the usual method of starting a boost (driving wheel oil pressure = after being referred to 
as zero). 

[001 2] According to the invention according to claim 3, the 1st decision means judges the grade of a driver's 
deceleration demand based on a driver's braking operation, and the 2nd decision means judges the grade of a 
driver's acceleration requirement based on a driver's acceleration requirement. The grade of an acceleration 
requirement is detected from a shift position, body speed, etc. of an accelerator opening or a gearbox, and, 
specifically, the grade of a deceleration demand is detected from the supply pressure of a master cylinder, the 
amount of treading in of a brake pedal, etc. And the end means of control forbids the end of control of brake 
pressure, when a driver's braking operation and accelerating operation arise simultaneously, and the grade of an 
acceleration requirement is larger than the grade of a deceleration demand. 

[0013]That is, when [ both ] performing both **** operation (both ****s of an accelerator pedal and a brake pedal) 
of a pedal, for example at the time of slope start, an acceleration requirement and a deceleration demand are 
detected. In a low mu road, brakes operation (deceleration demand) by a driver may be performed during TRC 
control (at the time of an acceleration requirement). In these cases, if it is an acceleration requirement > 
deceleration demand, brake pressure force control (TRC control) will be continued, and if it is an acceleration 
requirement < deceleration demand, it will become possible ending brake pressure force control (TRC control), 
according to this processing, there is nothing that needs TRC control and for which TRC control is ended 
nevertheless (namely, — being contrary to the operational status of vehicles or a driver's intention). 
[00 14] According to the invention according to claim 4, a body speed detection means detects or presumes body 
speed, and a pressure upper limit setting-out means sets up the upper limit of the brake pressure controlled by a 
brake pressure force control means according to body speed. That is, the brake pressure for which the accelerating 
slips of vehicles are needed at the time of TRC control since the generation state changes according to body speed 
also changes with body speed, for example. Therefore, the brake pressure force control reflecting body speed 
becomes possible by setting up the upper limit of brake pressure according to body speed like this composition. 
[001 5] According to the invention according to claim 5, a pressure upper limit setting-out means sets up this upper 
limit greatly, so that body speed is low. That is, it is preferred to be easy to generate a sudden initial slip and to set 
up the upper limit of brake pressure more highly in the low-speed areas at the time of vehicle departing, etc. In a 
high speed area, a possibility that a sudden slip will occur is small and discharge of a TRC control oil is promptly 
performed by setting up the upper limit of brake pressure lowness also at the time of the end of TRC control. 
[0016] 
[Example] 

(The 1st example) The 1st example that materialized this invention to the traction controller of the four front- 
wheel-drives car is hereafter described according to a drawing. 

[0017] Drawing 1 is a lineblock diagram showing the outline of the traction controller in this example. That is, in this 
example, the right-and-left front wheels floor line and FR are used as a driving wheel, and let the right-and-left rear 
wheel RL and RR be coupled driving wheels. This device is giving a braking effort to a driving wheel besides the time 
of the brakes operation by a driver, and traction control by brake pressure force control is realized. In this example, 
the so-called pump of a master self-priming master return is used as a hydraulic pump. 

[0018]As shown in drawing 1 , to each wheel floor line-RR of vehicles. Wheel-cylinder (henceforth W/C) 6floor line 
for giving each wheel floor line-RR a braking effort, 6FR, 6RL, 6RR, and wheel speed sensor 7floor line which 
detects the revolving speed of a wheel, 7FR, 7RL and 7RR are provided, respectively. As these wheel speed sensor 
7floor line - 7RR, sensors, such as an electromagnetism pickup type or a photoelectric conversion type, are used. 
The right-and-left front wheels (only henceforth a driving wheel) floor line and FR which are driving wheels rotate in 
response to the driving force from the internal-combustion engine 1 connected via the gearbox 2 and the differential 
gear 3. The sensor group 4 which detects operational status, such as organization revolving speed, suction air 
quantity, cooling water temperature, and an opening (throttle opening) of a throttle valve, is formed in the internal- 
combustion engine 1. And the detecting signal from these sensor groups 4 is inputted into the E/G control device 
10, and the E/G control device 10 controls the fuel oil consumption and ignition timing of the internal-combustion 
engine 1 based on the detecting signal. 

[0019]The detecting signal from wheel speed sensor 7floor line - 7RR formed in each wheel floor line-RR is inputted 
into the braking control device 20. The braking control device 20 performs the antiskid control (henceforth ABS 
control) which controls the wheel lock by which it was generated at the time of vehicle braking, and traction control 
(henceforth TRC control) which controls the accelerating slips of a wheel by which it was generated at the time of 
vehicles acceleration. In this case, the braking control device 20 controls the various electromagnetic valves in the 
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hydraulic circuit 30 established in the hydraulic route from the master cylinder (henceforth M/C) 22 which carries 
out the regurgitation of the brake oil with treading-in operation of the brake pedal 21 to W/C6floor line of each 
wheel floor line-RR - 6RR. The braking control device 20 in addition to the detecting signal from each above- 
mentioned wheel speed sensor 7floor line - 7RR, It operates in response to the detecting signal from the brake 
switch 23 which will be in an ON state at the time of operation of the brake pedal 21, the pressure sensor which is 
formed in the hydraulic circuit 30 and detects the oil pressure of W/C6floor line of the driving wheels floor line and 
FR, and 6FR and which are not illustrated, etc. 

[0020]The E/G control device 10 and the braking control device 20 consisted of a microcomputer constituted 
focusing on CPU, ROM, RAM, etc., respectively, and these each control devices 10 and 20 are provided with the 
communication apparatus which transmits and receives the detected information and the control data of a sensor. 
TRC control is equivalent to brake pressure force control, and a brake pressure force control means, the end means 
of control, the 1st decision means, the 2nd decision means, the body speed detection means, and the pressure 
upper limit setting-out means are constituted from this example by the braking control device 20. The braking 
operation detection means is constituted by the brake switch 23. 

[0021] Subsequently, the hydraulic circuit 30 is explained using drawing 2 . In drawing 2 , the two hydraulic routes 31 
and 32 for supplying respectively the brake oil fed from the M/C22 to forward left ring floor line, the right rear wheel 
RR, and forward right ring FR and the left rear wheel RL are connected to the oil pressure ports 22a and 22b of 
M/C22. The hydraulic circuit 30 comprises what is called a four-flower independent control system (four-channel 
system) that controls the brake pressure of each wheel to four-flower each. In the hydraulic route between M/C22, 
and each W/C6floor line - 6RR. Boost control valve 33floor line which consists of a 2 position electromagnetic 
valve, 33FR, 33RL, and 33RR, The reservoirs 35 and 36 in which the brake oil discharged from pressure-reduction- 
control-valves 34floor line which consists of a 2 position electromagnetic valve, 34FR, 34RL, 34RR, and pressure- 
reduction-control-valves 34floor line - 34RR is stored temporarily are formed. At the time of a brake, each above- 
mentioned control valve is usually in the state of a graphic display, and is controlled by the state of either a boost, 
maintenance and decompression according to the control mode set up by the braking control device 20 at the time 
of ABS control or TRC control. 

[0022]That is, in boost mode, boost control valve 33floor line - 33RR are controlled by the communicating position 
(position of a graphic display), pressure-reduction-control-valves 34floor line - 34RR are controlled by the blockage 
position (position of a graphic display), and a brake oil is supplied to W/each C6floor line - 6RR in it. Boost control 
valve 33floor line - 33RR, pressure -reduction-control-valves 34floor line - 34RR are controlled by both hold modes 
by the blockage position, and supply of the brake oil to W/C6floor line - 6RR is suspended by them. In 
decompression mode, boost control valve 33floor line - 33RR are controlled by the blockage position, pressure- 
reduction-control-valves 34floor line - 34RR are controlled by the communicating position, and a brake oil is 
discharged by the reservoirs 35 and 36 from W/C6floor line - 6RR in it. 

[0023]The hydraulic pumps 37 and 38 (source of high pressure distribution) for sucking up the brake oil in the 
reservoir 35 and 36 are connected to the reservoirs 35 and 36, and the hydraulic pumps 37 and 38 are driven with 
the pump motor 39. The accumulators 40 and 41 which suppress pulsation of internal oil pressure are formed in the 
discharge side of the hydraulic pumps 37 and 38. 

The accumulators 40 and 41 are connected to the hydraulic route (M/C22 side of boost control valve 33floor line 
and 33FR) by the side of a driving wheel. 

The hydraulic pumps 37 and 38 are driven via the pump motor 39 at the time of the brake TRC control execution 
mentioned later. 

[0024]In the driving wheel floor line and FR side of the hydraulic circuit 30, the master cylinder cut valves 
(henceforth SM valve) 42 and 43 which open for free passage or intercept the hydraulic route are allocated by each 
hydraulic route between M/C22, and boost control valve 33floor line and 33FR. With the blockage position of these 
SM valves 42 and 43. The oil pressure by the side of boost control valve 33floor line and 33FR is a position set up 
by the relief valves 44 and 45 which are open for free passage when it becomes more than the upper limit only with 
a large predetermined value to the oil pressure by the side of M/C22, and restrict the oil pressure by the side of 
boost control valve 33floor line and 33FR to below the upper limit. 

[0025]To the hydraulic route which bypasses the SM valves 42 and 43, when the oil pressure by the side of M/C22 
becomes larger than the oil pressure by the side of boost control valve 33floor line and 33FR, it is open for free 
passage, and the relief valves 46 and 47 which supply the pressure oil breathed out from M/C22 to the boost 
control valve 33floor line and 33FR side are arranged. The SM valves 42 and 43 consist of a 2 position 
electromagnetic valve, and are changed from a communicating position (position of a graphic display) to a blockage 
position by the one (energization) signal from the braking control device 20 at the time of TRC control. 
[0026]The oil supply courses 31a and 32a for supplying a brake oil to the hydraulic pumps 37 and 38 directly via 
M/C22 from the reservoir tank 50 formed in the upper part of M/C22 are formed in the hydraulic routes 31 and 32 
at the time of brake TRC control execution. The reservoir cut valves (henceforth SR valve) 48 and 49 which open 
for free passage or intercept the course are allocated by these oil supply courses 31a and 32a. These SR valves 48 
and 49 consist of a 2 position electromagnetic valve, and are changed from a blockage position (position of a graphic 
display) to a communicating position in response to the one (energization) signal from the braking control device 20 
at the time of TRC control. 

[0027]And if driving wheel floor line occurs at the time of vehicles acceleration and a slip (accelerating slips) occurs 
in FR, the braking control device 20 will start the TRC control as the below-mentioned brake pressure force control 
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that accelerating slips should be controlled. That is, a braking effort is given to the driving wheels floor line and FR 
by (energization), and turning on and off boost control valve 33floor line - 33RR and pressure-reduction-control- 
valves 34floor line - 34RR, respectively (energization and un-energizing). [ the SM valves 42 and 43 and the SR 
valves 48 and 49 in the above-mentioned hydraulic circuit 30 ] When the braking control device 20 similarly outputs 
loss in quantity of fuel oil consumption, or angle-ot^delay instructions of ignition timing to the E/G control device 10 
at the time of accelerating-slips generating, E/G-TRC control which controls the output torque of the internal- 
combustion engine 1 is performed (in this statement, if the details are omitted and it is called TRC control below, 
brake TRC control shall be pointed out). 

[0028]Next, characteristic operation and effect in this example are explained using a drawing. Here, drawing 3 and 
drawing 4 are flow charts which show the TRC control routine performed by said braking control device 20. 
Hereafter, the concrete contents of TRC control are explained according to the flow chart (the following explanation 
omits and describes the braking control device 20 as a control subject). 

[0029]Now, when a TRC control routine is started, first in Step 100 of drawing 3 . The wheel speed VWFL, VWFR, 
and VWRL and VWRR of each wheel are computed from the detection result of wheel speed sensor 7floor line - 
7RR (driving wheel velocity, VWRL, and VWRR are hereafter called coupled driving wheel speed for VWFL and 
VWFR). In continuing Step 101, presumed body speed VT0 is computed from the average of the coupled driving 
wheel speed VWRL and VWRR on either side (VT0=(VWRL+VWRR) /2). From presumed body speed VT0 and the 
driving wheel velocity VWFL and VWFR, in Step 102, compute the actual amounts SFL and SFR of accelerating slips 
of the driving wheels floor line and FR, and in Step 103. Similarly target-slip-quantity StFL and StFR are computed 
from presumed body speed VT0 and the driving wheel velocity VWFL and VWFR. 

[0030]Then, acceleration requirement chiA is computed at Step 104, and deceleration demand chiB is computed at 
continuing Step 105. Here, acceleration requirement chiA is computed according to the accelerator opening at that 
time, for example using the relation of drawing 5 . Deceleration demand chiB is computed according to the M/C oil 
pressure at that time, for example using the relation of drawing 6 . What is necessary is here, for the M/C pressure 
sensor formed in the discharge-side course of M/C22 to detect M/C oil pressure, or just to presume it using the 
computing equation which approximated the ascending curve of M/C oil pressure. It may be made to presume from 
presumed car body deceleration (1-time differential value of presumed body speed VT0). That is, since oil pressure 
acts on a coupled driving wheel, M/C oil pressure is detectable from deceleration. 

[0031]Then, in Step 106, it is distinguished whether ABS control is permitted based on presumed body speed VT0, 
or it forbids. When presumed body speed VT0 changes to not less than 9 km/h from less than 9 km/h, specifically, 
"1" is set to the ABS control flag FABS in order to permit ABS control. When presumed body speed VT0 changes 
to 5 km/h or less from more than 5 km/h, the ABS control flag FABS is reset to "0" in order to forbid ABS control. 
That is, in the super— low speed range of vehicles, there is a possibility that the detecting accuracy of wheel speed 
sensor 7floor line - 7RR may fall remarkably, and may cause the erroneous control of ABS control, for example, and 
ABS control is forbidden that the erroneous control should be prevented. 

[0032]Then, in Step 107, it distinguishes whether it is [ TRC ] under control, if it is not [ TRC / be / it ] under 
control, it will progress to Step 108, and if it is [ TRC ] under control, it will progress to Step 109. It distinguishes 
whether when it progresses to Step 108 instead of under TRC control, the start condition of TRC control at the 
step 108 is satisfied, and when it is [ TRC ] under control and progresses to Step 109, it is distinguished whether 
the terminating condition of TRC control at the step 109 is satisfied. 

[0033]The judgment of whether the actual amounts SFL and SFR of accelerating slips are larger than predetermined 
control starting decision value SS performs the judgment of the start condition of TRC control here (in the case of 
SFL>SS or SFR>SS condition formation). The judgment of whether the judgment of the terminating condition of 
TRC control has the amounts SFL and SFR of accelerating slips smaller than predetermined control end decision 
value SE, And the judgment of whether the W/C oil pressure PBFL and PBFR by the side of driving wheel floor 
line.FR is "0" performs (in the case [ SFL<SE and SFR<SE, further ] of PBFL=0 and PBFR=0 condition formation). It 
may include that the above-mentioned terms and conditions carry out predetermined time continuation in the 
terminating condition of TRC control. 

[0034]When negative distinction of Step 108 is carried out, it considers that TRC control is unnecessary and a 
return is carried out to Step 100. And henceforth, repeat execution of the above-mentioned processing is carried 
out until the start condition (Step 108) of TRC control is satisfied. 

[0035]When affirmation distinction of Step 108 is carried out, or when negative distinction of Step 109 is carried out, 
it progresses to Step 110 and acceleration requirement chiA of said step 104 is compared with deceleration demand 
chiB of said step 105. In this case, it progresses to Step 1 1 1 in order to permit the end of TRC control (brake 
pressure force control), if it is acceleration requirement chiA <= deceleration demand chiB, and if it is acceleration 
requirement chiA > deceleration demand chiB, it will progress to Step 1 12 of drawing 4 in order to continue TRC 
control (brake pressure force control). 

[0036]That is. when affirmation distinction of Step 109 or Step 1 10 is carried out, it progresses to Step 1 1 1 and end 
processing of TRC control is performed. In this step 111, the SM valves 42 and 43 and the SR valves 48 and 49 are 
turned off (un-energizing), and the drive of the hydraulic pumps 37 and 38 is suspended. 

[0037]When negative distinction of Step 1 10 is carried out, TRC control according to the accelerating-slips state of 
vehicles is performed at Steps 1 1 2-1 1 9 of continuing drawing 4 . In detail, in Step 112, it is distinguished whether the 
ABS control flag FABS is "0." At this time, if it is FABS=0, the upper limit PRMAX of the brake hydraulic pressure 
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at that time will be set to "80atm" at Step 113, and if it is FABS=1, the oil pressure upper limit PRMAX at that time 
will be set to "20atm" at Step 1 14. That is, in super-low speed ranges (ABS control prohibition region), such as the 
time of start of vehicles, it is easy to generate a sudden initial slip, and the oil pressure upper limit PRMAX is set up 
more highly that this initial slip should be prevented. Since it says that the high gear run is carried out in the high 
vehicle speed region (ABS control permission region) compared with it, a possibility of producing a sudden slip is 
small and the oil pressure upper limit PRMAX is set up lowness. 

[0038]Then, in Step 115. compute the deviations delta SFL (= StFL-SFL) and delta SFR (= StFR-SFR) of target- 
slip-quantity StFL, StFR, and the actual amounts SFL and SFR of accelerating slips, and The target oil pressure 
PRFL and PRFR of the right-andHeft driving wheels floor line and FR is computed by PI control based on these 
deviations delta SFL and delta SFR. 

[0039]Then, in Step 116, the sum of the target oil pressure PRFL and PRFR of the right-and-left driving wheels 
floor line and FR distinguishes whether it is larger than the oil pressure upper limit PRMAX computed at the above- 
mentioned step 113,114. In this case, if it becomes PRFL+PRFR>PRMAX and affirmation distinction of Step 116 is 
carried out, the target oil pressure PRFL and PRFR will be changed using the following (1) type and (2) types at 
Step 1 17 so that the sum (PRFL+PRFR) of driving wheel oil pressure may be restricted to the oil pressure upper 
limit PRMAX. 
[0040] 

PRFL=PRMAX and PRFL/(PRFL+PRFR) ... (1) 
PRFR=PRMAX and PRFR/(PRFL+PRFR) ... (2) 

On the other hand, if it becomes PRFL+PRFR<=PRMAX and negative distinction of Step 117 is carried out it will 
progress to Step 1 18 as it is. That the W/C oil pressure of the right-and-left driving wheels floor line and FR should 
be controlled by Step 1 18 to the above-mentioned target oil pressure PRFL and PRFR, change the SM valves 42 
and 43 and the SR valves 48 and 49 into an one (energization) state, and. Boost control valve 33floor line, 33FR and 
pressure-reduction-control-valves 34floor line, and 34FR are operated in the state of either a boost, maintenance 
and decompression. Then, in Step 119, the actual W/C oil pressure PBFL and PBFR is detected, and this routine is 
ended. Here, although it asks for the W/C oil pressure PBFL and PBFR in this example using the detection result of 
the pressure sensor which is not illustrated, it can also presume using the computing equation which approximated 
the ascending curve of W/C oil pressure. 

[0041]Subsequently, the operation accompanying the above-mentioned routine is more concretely explained using 
the timing chart of drawing 7 . Drawing 7 shows the time of vehicle departing as an example. In drawing 7 , the driving 
wheel velocity VWFL and VWFR goes abruptly up to presumed body speed VTO at the time of the vehicle departing 
of the time t1. As a result, the amount of accelerating slips increases rapidly and TRC control is started in the time 
t2 for the amount of accelerating slips to exceed control starting decision value SS (Step 108 of drawing 3 serves 
as YES). 

[0042]In the time t1-t3 for presumed wheel speed VTO to be 9 km/h or less, it is held while the ABS control flag 
FABS has been "0", and the oil pressure upper limit PRMAX serves as "80atm." Therefore, the sum (PRFL+PRFR) 
of target oil pressure is held below at "80atm." In this case, the initial slip produced at the time of vehicle departing 
is controlled within the limits of the above-mentioned oil pressure upper limit PRMAX (= 80atm). 
[0043]And if the time t3 comes, presumed wheel speed VTO will exceed 9 km/h, the ABS control flag FABS will be 
set to "1", and the oil pressure upper limit PRMAX is changed to "20atm." Therefore, as for the sum (PRFL+PRFR) 
of target oil pressure, below "20atm" becomes after the time t3. In this case, accelerating slips are controlled within 
the limits of the above-mentioned oil pressure upper limit PRMAX (=20atm). 

[0044]ABS control is forbidden, even if the brake switch 23 is stepped on and a deceleration demand occurs in the 
period of the time t1-t3 by one side. In this case, although the driving wheel oil pressure by TRC control turns into 
high voltage, since the change to ABS control is forbidden, breakage of M/C22 produced when carrying out the 
pump back of a lot of brake oils used by TRC control is not caused. 

[0045]When the brake switch 23 is stepped on after the time t3 and a deceleration demand occurs, the change of 
TRC control -> ABS control is permitted. Since the driving wheel oil pressure by TRC control is comparatively 
maintained by low pressure (20 or less atm) in that case, there are also few amounts of pump backs of the brake oil 
at the time of the end of TRC control, damage to M/C22 is prevented, and discharge of a brake oil is performed 
promptly. 

[0046]Thus, in the brake pressure force control device of this example. The grade of an acceleration requirement 
and the grade of the deceleration demand were measured, when the acceleration requirement was larger, the change 
of TRC control -> ABS control was forbidden, and when the deceleration demand was larger, the change of TRC 
control -> ABS control was permitted (Step 110 of drawing 3 ). And when the above-mentioned change was 
permitted, it was made to perform end processing of TRC control (Step 1 1 1 of drawing 3 ). (when Step 1 10 is YES) 
[0047]In short, when [ both ] performing both **** operation (both ****s of an accelerator pedal and a brake pedal) 
of a pedal, for example at the time of slope start, an acceleration requirement and a deceleration demand are 
detected. In this case, if neither TRC control nor ABS control is performed according to the grade of these 
demands, a superfluous brake oil flows into a hydraulic circuit (W/C6floor line - 6RR are included), and there is a 
possibility of causing damage to M/C22 or causing the fall of braking performance. However, when it was an 
acceleration requirement > deceleration demand, TRC control was continued, and when it was an acceleration 
requirement < deceleration demand, TRC control is ended and it was made to usually change to a brake (ABS 
control) in this example. As a result, brake pressure force control suitable for the driver's intention can be realized, 
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and faults, such as a fall of braking performance and damage to M/C22, can be prevented further. 
[0048]In this control device, permission/prohibition of ABS control are determined according to body speed (Step 
106 of drawing 3 ), According to the super-low speed range to which ABS control is forbidden, the upper limit of the 
brake pressure of TRC control was set up lowness except the super-low speed range by which the upper limit of 
the brake pressure of TRC control is permitted to ABS control by slight height (Step 1 13,1 14 of drawing 4 ). That is, 
if body speed changes, the generation state of accelerating slips will change and the brake pressure which is needed 
for the TRC control at that time will also change. Therefore, the brake pressure force control reflecting body speed 
is realizable by setting up the upper limit of brake pressure according to body speed like this composition. 
[0049]Next, end processing of the TRC control accompanying the brakes operation by a driver is explained. This is 
equivalent to the contents of Step 1 1 1 of above-mentioned drawing 3 . First of all, the concrete operation by the 
processing is explained using the timing chart of drawing 8 . Drawing 9 is a timing chart which shows the end 
operation of the TRC control more generally than before used. 

[0050]That is, TRC control is performed and, before [ the time tl 1 of drawing 8 ] , boost control valve 33floor line by 
the side of the driving wheels floor line and FR, 33FR and pressure -reduction -control-valves 34floor line, and 34FR 
are controlled by the control mode of either a boost, maintenance and decompression according to the occasional 
amount of accelerating slips. Therefore, before [ the time t1 1 ], the W/C oil pressure (henceforth driving wheel oil 
pressure) of the driving wheels floor line and FR is the control oil pressure by TRC control. Since there is no brakes 
operation, the coupled driving wheel RL and the W/C oil pressure (henceforth coupled driving wheel oil pressure) of 
RR are "0." 

[0051]And if treading-in operation of the brake pedal 21 is carried out in time t1 1 (STP=ON shows those with 
brakes operation) and it will become, control mode of the driving wheels floor line and FR will be made into 
decompression mode, and the coupled driving wheel RL and control mode of RR are made into decompression mode. 
That is, one [ all of the driving wheels floor line and FR and the coupled driving wheel RL, each control valve 33floor 
line of RR - 33RR, 34floor line - 34RR ] (energization), At this time, W/C6RR of W/C6floor line of driving wheel floor 
line of one hydraulic system and the coupled driving wheel RR is opened for free passage, and W/C6RL of W/C6FR 
of driving wheel FR of the hydraulic system of another side and the coupled driving wheel RL is opened for free 
passage. Therefore, in both systems, driving wheel oil pressure and coupled driving wheel oil pressure become 
isotonic in an instant. 

[0052]And when driving wheel oil pressure and coupled driving wheel oil pressure become equivalent in time t12, the 
SM valve [ one / till then / the valve / (energization) ] 42 (43) is turned off (energization interception). The control 
mode of each wheel is set up so that oil pressure may be held and the coupled driving wheel RL and RR side may 
raise [ driving wheel floor line and FR side ] each oil pressure gradually after that only predetermined time. In this 
case, brake hydraulic pressure is controlled so that driving wheel oil pressure (front-wheel oil pressure) becomes 
higher than coupled driving wheel oil pressure (rear wheel oil pressure). 

[0053]On the other hand, at drawing 9 , if it becomes STP=ON in time t21, decompression treatment for setting 
driving wheel oil pressure to "0" will be performed after it, and driving wheel oil pressure will become "0" in time 
t22. At this time, coupled driving wheel oil pressure rises with the oil pressure rise of M/C22. And if the time t22 
comes, the control mode of a driving wheel will be fixed to boost mode, and driving wheel oil pressure will rise from 
"0." Then, ABS control will be started if generated by the predetermined reduction slip in a driving wheel. That is, in 
end processing of conventionally general TRC control, after the brake oil by the side of the driving wheel used for 
TRC control is discharged outside thoroughly and driving wheel oil pressure is set to "0", the oil pressure from 
M/C22 is applied. 

[0054]According to the processing shown in above-mentioned drawing 8 , the problem of the conventional 
processing shown in drawing 9 will be canceled. That is, in the conventional end processing shown in drawing 9 , 
since the braking effort was raised after dropping driving wheel oil pressure to "0" when ending TRC control, there 
was a problem of causing the fall of braking performance in a period (time t21-t22 of drawing 9 ) until it drops driving 
wheel oil pressure. However, in end processing of this example shown in drawing 8 . since driving wheel oil pressure 
is not dropped to "0", the fall of braking performance can be suppressed to the minimum. In drawing 9 , since the oil 
pressure of each ring goes abruptly up with boost mode immobilization, it becomes easy to generate a wheel lock 
immediately after a brake start, but according to drawing 8 , since oil pressure rises gradually, generating of a wheel 
lock is prevented. In drawing 9 , also in which timing, the difference of driving wheel oil pressure and coupled driving 
wheel oil pressure is large, and there is a possibility of causing the instability behavior of vehicles from disorder of 
order distribution of a braking effort. However, according to drawing 8 , the difference of the above-mentioned oil 
pressure is suppressed, and distribution before and after a braking effort is held at a desired state. 
[0055] Drawing 10 is a manipulation routine performed in order to realize the above-mentioned processing. 
The braking control device 20 performs the routine to predetermined interruption timing. 

In drawing 10 . at Step 200, it distinguishes whether it is STP=ON and, only in STP=ON, following Steps 210-240 are 
performed. In this case, in Step 210, the above-mentioned step 210 is continued and performed until it performs 
decompression by the side of a driving wheel and a coupled driving wheel and the following step 220 is materialized 
after that (i.e., until driving wheel oil pressure and coupled driving wheel oil pressure become equal). Here, since 
driving wheel oil pressure and coupled driving wheel oil pressure will become isotonic in an instant if both the driving 
wheels [ and ] floor line and FR, the coupled driving wheel RL, and RR become decompression mode at the time of 
STP=ON as mentioned above, affirmation distinction of Step 220 is carried out at the time of the predetermined 
minute time progress after STP=ON. 
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[0056]Then, in Step 230, the driving wheel floor line and FR side computes the coupled driving wheel RL and the 
control duty of the actuators (each control valve, SM valve, etc.) by the side of RR. Specifically, it computes 
according to the lapsed time (lapsed time from the time t2) from formation of Step 220 using the map of drawing 1 1 . 
Here, control duty is set up so that the oil pressure by the side of a front wheel (driving wheel) may become higher 
than the oil pressure by the side of a rear wheel (coupled driving wheel). Duty ratio = 100% of brake pressure is 
equivalent to M/C oil pressure. And in Step 240, it distinguishes whether the duty ratio became 100%, and when it 
becomes duty ratio =100%, end processing is ended. According to processing of this step 230,240, to compensate for 
the rise of control duty, brake pressure rises gradually. 

[0057]Thus, according to end processing of above-mentioned TRC control, the wheel lock immediately after the 
start of a brake accompanying braking operation usually is controlled, and the balance of the brake pressure of each 
wheel is held further at a good state. As a result, always proper brake pressure force control can be performed. 
[0058]This invention can be materialized in voice as follows other than the above-mentioned example. 
(1) In the case of the acceleration requirement > deceleration demand, priority was given to TRC control rather than 
having usually performed a brake (ABS control), but as long as there is a reduction demand, it may be made to 
control the direction of vehicle braking by E/G-TRC control by the above-mentioned example, continuing TRC 
control. In this case, the braking performance of vehicles is fully securable. 

[0059](2) In the above-mentioned example, although operation of drawing 8 w as indicated as a part of routine (Step 
111) of drawing 3 , operation of drawing 8 can also be materialized with a device without the end decision (Step 1 10) 
of TRC control like drawing 3 . In this case, even if it is a device which only permits the end of TRC control with the 
ON signal of a brake switch, many conventional problems at the time of a brake start are usually solvable. 
[0060](3) This can also be changed although brake pressure force control was materialized in the above-mentioned 
example by TRC control which controls the accelerating slips of a driving wheel. For example, at the time of a 
vehicles drive (except the time of braking), shape can also be taken to the brake pressure force control constituted 
in order to also give a braking effort to a different wheel from a driving wheel. 

[0061](4) In the above-mentioned example, although the hydraulic circuit was materialized using the hydraulic pump 
of a master self-priming master return type, shape can also be taken using the hydraulic pump of a reservoir self- 
priming reservoir return type. 
[0062] 

[Effect of the Invention]According to the invention according to claim 1, the wheel lock immediately after the start 
of a brake accompanying braking operation usually can be controlled, and the stable vehicles operation after the end 
of TRC control can be secured. As a result, various faults produced conventionally can be canceled and always 
proper brake pressure force control can be performed. 

[0063]According to the invention according to claim 2, the balance of brake pressure can be held in the good state. 
According to the invention according to claim 3, brake pressure force control can be performed according to the 
comparison result of the grade of an acceleration requirement, and the grade of a deceleration demand, and control 
which met the driver's intention more can be realized. 

[0064]According to the invention given in claims 4 and 5, the brake pressure force control which was adapted for 
body speed is realizable. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]T he lineblock diagram of the traction controller in an example. 

[Drawing 2]T he lineblock diagram of a hydraulic circuit. 

[Drawing 3]T he flow chart which shows a TRC control routine. 

[Drawing 4]T he flow chart which shows a TRC control routine following drawing 3 . 

[Drawing 5]T he diagram for computing an acceleration requirement. 

[Drawing 6]T he diagram for computing a deceleration demand. 

[Drawing 7] Drawing 3 , the timing chart corresponding to the routine of drawing 4 . 

[Drawing 8] The timing chart which shows the operation at the time of the end of TRC control. 

[Drawing 9]T he timing chart which shows operation of a common device. 

[Drawing 10] The flow chart which shows end processing of TRC control. 

[Drawing 1 1]T he diagram for computing a duty ratio. 

[Description of Notations] 

6floor lines - 6RR — A wheel cylinder, 20 — A braking control device as a brake pressure force control means, the 
end means of control, the 1st decision means, the 2nd decision means, a body speed detection means, and a 
pressure upper limit setting-out means, 22 [ — A right-and-left front wheel (driving wheel), RR, RL / — Right-and- 
left rear wheel (coupled driving wheel). ] — A master cylinder, 23 — The brake switch as a braking operation 
detection means, 37, 38 — The hydraulic pump as a high voltage source of release, FR, floor line 
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la, 32a fell, ^WigS&£igfflXI4iS»rf 5 U 
^<*y h^<^/ OUT, SR#tt^) 4 8, 4 9A5ffi 

^$tirv^-5„ :©sr#4 8, 4 9it2&mnm^ 

f>/£«9, TRC$lJpB#I^V^TflJtb$IJffllge2 0*>?>(O 

[0 0 2 7] *K*D3i^F»^ib$feFL, FRl; 

2 OJiAPii^ y y^Sr*WW-f'<<«»«)^U-*flE^*iJ 



(5) 

7 

®t LT«)TRCSI»*HI*&i-6. ±8E*Els] 
^30rtfflSM#42, 4 350 ! SR#48, 4 9^ 
> (ffl«) L, *flE1HW#3 3FL-3 3 RRStfiSffiSfliSf 
#3 4FL~3 4RR^*n^^> • *7 (iifl; • 

4«rK*J^T, E/G«»3£«l0lc*tL-C«S*W* 

UK ftmmMl<DttifihJl>?*VflM1-ZE/G • TRC 
Uffl%nft1-Z (#!E*TI4^(0f¥*ffl£;fB&U JWTT 10 
RC{&JPtS^tf^l^-*TR CflJP^ffi-T fc© t-f 
5) . 

[0 0 2 8] JSfel^ *HltW»w*5»t5«f«-©ffffl • 
0ffi«rffl^TBMIi1-S. ::t\ 0 3, H4I4, fW 
C1HftlM9liltB2 0K4 9^£ft3TRC$lJfl?/U-=f 

(Ttero^T'li, »J#M=ft£ LT©IM*itt«lS6B2 0 

[0 0 2 9] TRCS^/l— V^^.^— 20 

t, $£1*123 <d*t s/^l 0 OT-li. 
FL~7RROtftffi*g**>e,«-«||ro*||jiitVWFL, VW 
FR, VWRL, VWRR£ffttj1"5 (BT, VWFL, VWFR 

zmmrnm. vwrl, vwRR«rts»*ias«i:^5) . 

0 ^O^ft^iSSVWRL, V 

Wm<D¥®frb#fe#ft%.g.VTO%g.m-rZ (VTO = 
(VWRL+VWRR) /2) „ Sfc, ^T5'7 , 10 21? 

14, tS^**3SSvT0tlBS!)^3igvwFL, vwFRt 

ibiEIWlFL, FR»H^<0*Pig^y s/7*ftSFL, SFR 
££UiU XfyT'l 0 3T*i4, ffi C< *t3t*#j£gV 30 
TOtlgilj^jgavWFL, VWFRt*»e>ag^ U i/7°*S 
t FL, S tFRfcHtttH-5. 

[0 0 3 0] ^CD&, Xfy/l 0 4T(4iPji^xA 
**WU jK^f^l 0 5T?tt«jgS#xB ^©ffl 
1-3. »P5iS*xA 14, Wx.tfH5©B8«4:ffl 

£EI^CT*Wi-S. :rt?, M/C?SEEI4, M/C2 
(*3£<#a* VTOco l mW^U) bit $t1"5 J: 5tw 

e>M/c?fiffi£&a3l- ^ r t #t-# 5 0 

[0 0 3 1] 7/1 0 6T-I4, 

gVTO^SIwAB S*JtpS:fFpri-S*»*L< I4«it-f 5 
A»*iWgiJi-5. &*«Jfcli, *£<fcSg«VT0j4S9 km 

SrfF"I-f 5^<, AB SftiJ^177^FAB SIC l"ij £ 
-feyh-TSo fil^*<$3gaVT0AS5 km/hii)> 50 
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h 5 km/hWT(C^fb UfcB. ABSfJ^.^S±-f 3 
-i<, ABSffl|177^FABS$- TOj £ V ± y M" 
5. *i^©1i(Sii«T-|4, W*. 

f-7FL~7RR(0«ltU»«*^u<®TLTAB Sftd»» 

b s*j»&gjH-5 0 

[0 0 3 2] ^(75^, *7-y7° 1 0 7T*I4, TRC$iJffll 

t-CfcSd^'trWJ u tr c«i«it>-c4ttnii^y 

y7°\ 0 8ICjS^s TRCfiWT-fc}xt4*xs':7 ,, l 0 
9ICittf a TRC3iiJ$l<£T*&< ^fs-yiO 8(witA/fc* 
*£KI4, W\^y-yfi 0 8-eTRC»J#©PH*6*fFiJ s 
J*St1" § *> * fclJW L , T R C ftlff * X h K> * T y 7° 
1 0 9 ICiiA,fcl§3-|C|4, iB^x y:/l 0 9-CTRC$iJ 

[0 0 3 3] "~T\ TRCSIProH^fFroWSli* 
H»05 an** Jy7"tS FL, S FR#j^5£<Oj&J#PM#rflJ;£ 
ffiSS4 9t>*t^57!>>cD#lJ£|;:4 9ff9 (SFL>S 
SXI4SFR>S S«i^, 0 £fc, TRCftJ 

*JP»&7#!#0>¥lJ;£l4, Jpjg* y yyiSFL, SFR^Bf 
J£©*I*I*"PWJMS E 4 >9 & 
t^lgftSTFL. FRffliJtDW/CttJlP BFL, P BFR/65 

r o j X'hZt^fronfeKi.'oirto (sfl<sej.o 

SFR< S E, £ (btCP BFL=0IoP B FR= 0 ©^-p^ 

^ T R C $1JP W T t> 4 V \ 

[0 0 3 4] Xfy/l 0 8/JS£:£WJ£;fr/ci§-£-, T 

2/^108) ^figs-r 5 * -ciKteasrn oil mn-r 

[0 0 3 5] ^fy7l 0 8^#^WJ$4xfc» 

Xli^fs'/i o 9tf&fem%\ZintzW,&l^ * 

T -y 7° 1 1 0 Clit^ flfrlS^XS/y 1 0 4£>#P3ig#x 

a tm^y-yyi o 5<o$Hig5fcjcB k*tm-pz o 

Z<Dm&, iPii^*xA ^$5ig#xB T-fottl4\ TR 

<, |114(D^.xs/7 0 l 1 2Kjttf„ 
[0 0 3 6] xfy/lO 9XI4^7 L s/yi 1 

0*S#SWJ^tlfc«^-, ^xyT'l 1 lKit*-, TR 
CMfflKD^TiOfffiS-lltTi-So IfflXfyT'lllf 
14, SM#4 2, 4 3 J ?SR#4 8, 4 9»7 (^ii 

«) ^nst^lcjftffi^^^a 7, 3 8ro»ibid5f?jt$ 

[0 0 3 7] ^ry7l 1 0 ^S^JSUSii*:* 

■g\ i<04©Xf7/l 1 2~ 1 1 9T**i^(7)Jpa^ 

T.y-yT'X 1 2 T'14, A B S ftjffl? 7 # F A B S *S 

roj T-fe-SA^A^WS'J-r-s. roil, F A B S = 
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20 



PgffiPRMAX t T80i tmj tL, FAB S= 1 X'h 
ftM^y-y-fX 1 4T'^<7}B#tf>$)JI±PSfilPRMAX £ 
T2 0 a t mj ftZo o£ 9 . HtffiWSUtBf Hi£ 

(ABSfflfPftlktt) T'li, ft4»»^!Jy^» 
£L^<, s'^K±-f'<<fflEE±ISfltP 
RMAX ^Kfel^K^^ns. *7c, ^nirtk^Ti^^* 

(AB SffciJiJpfFpJ^) /^^7itrU^5 

<fftJ£±Pg{BPRMAX j4HS»fcRJ£3ft*. 
[0 0 3 8] -t©«, ^fyyi 1 5Ti4, gm*y y 
y*StFL, S tFRtH^WSDit^y s/^fiSFL, SFR 
t©fiiA SFL (= S t FL— SFL) , A SFR (=StFR* 

P RFL= P RMAX • PRFL/ (PRFL+PRFR) 
P RFR= P RMAX • PRFR/ (PRFL+PRFR) 
—15, PRFL+PRFR^ PRMAX t ft <9 y 1 1 7 
tf^JEWMSftfttf, *©i4^fy^i 1 Sfcittf. 
XTy?*l 18T'I4, i^rfgtbiiFL, FRi?)W/Cit6 
JE£±f2 a Sfiftffi PRFL, PRFRlcWt^<, SM# 
4 2, 4 3M'SR#4 8, 4 9^> ^ffill 
ifffi$lj#p#3 3FL, 3 3FRXt/«i±*Jffll# 
3 4FL, 3 4FRSri8JE-««F-^JEO^Til^ro^ffitr 
«jf£$-fr5o -toft, ^Tj/7ll 9 -eft, Slrow/ 
C?ft/£PBFL, PBFR^!UL-C, ^-f-^Srl^T-f 

W*S**fllV*TW/CJftJEPBFL, PBFRSr*»5*«, 

[0 0 4 1] J«fc^T% |7©^^5y^ft-h^ffl 

**3. 0 *WSSitl$«:-0!l£ LT^i". HI 7 T* 

14. B#Pflt 1 (73*^iiP#(Cio^-t|gll)®iiavWFL, 
VWFR#tt£*tt^gVTO(C#LTti±#-f 5,, ^<D)g 

WMss^isefWt 2T\ TRCSJjW#0M&<* 
(l3O^ry7'10 8*:YESi:/j:5) „ 

[0 0 4 2] «t£Mlit£VT0;&S 9 kra/h«T 

T-fe-5B#rBl t 1~ t 3T'I4, AB S$lJtB7y^FAB S 
# TOj CD££{fc#£tu ttflE±PSfiPRMAX T8 0 
a tmj tiott^, jjot, g^JftfltCOfP (PRFL 
+ PRFR) |± T8 0a t mj EtTKflMSSftS. rrc>i§ 
*P5*itl*fc4i:5tJJ»i^y y^tt±ffittE±PStt 
P RMAX (=8 0a tra) ro®irtfM^M„ 

[0 04 3] tLT, ttlH t 3 tt^*^3iS 
VT0#9 km/h ABSffli77^FABSii 

Tlj HSiiSi:#le, S/£±PgffiPRMAX A« 

T2 0 a tmj e>ft5. ffiot, B#M t 

PI. g^JftJIWfD (PRFL+PRFR) (4 r2 0a tmj 
WTtft5„ APig;* y 5/7*14, _tffi?SJI±Pg 

(tPRMAX (= 2 0 a t m) <D&mftX'#lffl£ft.5, 
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*-SFR) &Xm-tZkMc x KfiSASFL. ASFRSrS 
CPlWiaott^IiliFL, FRWggttUP 
RFL, PRFR^WW"t"5 0 

[0 0 3 9] Xfy7l 1 6T-I4, ££Klb«| 

FL, FR»g^?ft/lPRFL, P RFR<0?P^±|2^x y 
71 13, 1 1 4-CgttiLfcJftffi±ffifitPRMAX it) t 
^tV^SA'SrWS'J-f-S. P RFL+ P RFR> 

P RMAX t/iOxfy/l 1 6as#3£JW9J**iixtf» B 
»$t»lJEtf>fq (PRFL+PRFR) #}fiJE±PJHlP RMAX 
KUWRSftSJ:^ s/7"l 1 7fft© (1) A. 
(2) 5S«:JS^Tl«SlffiPRFL, PRFR^^Mi-5c 
[0 0 4 0] 



30 



• • • (1) 

• • • (2) 

[0 0 4 4] $.1t-jjX\ ffitl~t3 rofflPdK*!*, 

ABS»J»^«|Jt*ix6. TRC$iJffll|c:J;S 
KftffiiftliaSiSff £ft.5#, ABS8|l^©§)!3tx.!iS 
UltSftSfc*, TRCM»tttfflLfc#i©^l/- + 
teSr^V^y^ + SRie^CS, M/C2 2 
ffl< r i(4ftv\, 
[0 0 4 5] NfPbI t 3W:^l/-^^^ s/^2 

3*spS*n-c»a5*i J »4i-5»#l-ii. trcM 
-»ABS«»©§J9#^8 l F^Sil5. *«>ISL TRC 
#J»fcJ;5JB»»»ffiasjt««H&I (2 0 a tmHT) 

^^y^it'M< % M/C2 2©lHflS!iSR±$ 

[0 0 4 6] r©J:5l-#Hffifl©:7u-*ffia*J»!IS 
ST*I4, Jpjg3l*©8«i:»jtB*©S«i:S:Jt:«L, 
*08[5*©iraJ*tV>»#fwH:TRC«»-»AB SftJP 
<BSJ9#*.S:*Ul:U ^»-&tliT 
R'CM»-»AB S*J»<0§J*»ff^.Srlf 5 t Lfc 

(13©Xfy7l 10) „ -t Lt, ±E«Jt)#X.^fF 
Rf^iXfc^-g- Uf?7l lO^YESOf^) , TR 

7111), 

[0 04 7] ff&tfSQtftigltt^lOUOpV 

40 B£^&f£ (7 ^ t^^/ui: y l/-^y;KOffii^.) 

a b s to « «r ^ ft v ^ ig pj ft 7 v - * in * 5 m s. m ss 

(W/C 6FL~6RR^tp) l^ffit^j^ : ^T'M/C 2 2 W 

zJ5fc-5„ Lt!pU *HJS^JT-|4. iPiSS*>^3iS*T* 
*>*LtfTRC«!|lp«rRfifL, *D*5#<WtB*-e*>n 
tfTRCSW&fcTL-caflrT'U-* (ABS$IJ®) IC 



50 fc7u-*ffi*ia»^*s-c#, *bie, mmi±ffe<Di& 
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5= 

[0 0 4 8] *fil»SfiT?tt, fcfHMKisis-c 

AB SfflW<»ft~*I/%lti&:feL (B3O^y^l0 
6) , ABSflMP#ftJh£;h>Sffe£S?ttTRCMtP 

©:/u-*ff*©±|ifitt£if5«>{;:, ABS*a»i4SfT^rS 
n5ttffiiS*6t^-CttTRCfH»©yu-dE-ffi*©±l8 
fi£(£«>i::R£Lfc (B 4 coirs' :/l 13, ll 
4) . JftftiiSfl^fc-f 5t, jpa^yy^o 

»&RRi*aMsU ^ro^roTRCMWl^KtJfca^ 10 

So 

[0049] ateticis^u-^iimcflEST 

RCffl»©*m&3Koi^-t\ ftBH-f5. rixliiriS© 
13^7^1 l irort«lcffi^l-s 0 5fc-f(4, Rft 

fflv^6*i5TRCMIpoJ»T»f^*r*i-*-f 20 
[0050] 0*19, as omm t 1 1 WW-Cli, T R 

CSIWUff^Htti!), ^KfftFL, FRfilJWitflESiJ 
3 3 FL, 3 3 FRXU«aE«!HB# 3 4 FL, 3 4 FRI4, 

^fW'OBftlt- KTfflfllSiXTI^S. lot, B#Pfl 

t 1 lWfuT-14, KSjf&FL, FR©W/C»II 

T, iE»$mttfft^5) /)!TRCMWa5SI«Ei 

L, RR©W/C?ftJI (WT, «£IMtteflEiV*5) l± 30 
TOJ t/iot^S. 

[0 0 5 1] ^ LT, B#r^ t 1 lt'7l'-^^2 1 
#lg*i&*MM£3*l5i y^lM04STP = 
ONt^t) KftSi, BSMftFL, FR©SI»*— K 
#IME*-Kfc: 3*15 «iRL, RR©fM 

*-Ki**ffi*- Kfc*ft5. 0*9, IgfttlFL, F 

R#.tffi£K)$&RL, RR(7)#9Ji#3 3FL-3 3 RR, 3 
4FL~3 4RR^^T^> (ill;) 3*1, i©B#, -#© 
MEE$ft<OKlblt F L ©W/C 6FL<t ^tb^R R ©W/ 
C6RR7Jsaii3*L5i:*lc, ffi^©?filI^«E©|g|i)^F 40 
R ©W/ C 6 FR t ^ftH R L ©W/ C 6 RL^iiil $ ft 

5. lot, mzkm^^x. mw)$mtiii±tvtm®$\i£ 

[0 0 5 2] tLT, mm t 1 2T-fEftf§$3J£i:ftib!|i 

?S£Et^^jc/i5t, ^n$ftv cam) sn-cv* 

tSM#4 2 (4 3) fr*y ffitSMm) 3*l5„ * 
fc, igftfSFL, FR1, f£»t|RL, RRfflJ*, 0f« 

£\ IMbfliftff (MH»£E) tfttttttttE (&Htt£) 50 
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4.9 fcilK&SJ: 5, :/W-*WE/SW?3*i5„ 
[0 0 5 3] 0 9 T'I4, B#PeT t 2 1T'STP = 0 

Ni:45t, «ib$|}|i)/±£ ro j mrafcft 

©«E*aa^tT*3*i, BttttttJBEiii$iS] 1221- ro j 
lcfc5„ :oit ttttttttEtt, M/C2 2©ttffi± 
#ir#^±#"f-5. -t Lt, «Ht 2 2Kfc5i, jgft 

ro j *»&±#i*5. ^©St, i*i!j$t>i-Fr£©fcSuI* !) 

*-||xl$&TRCftJ#P©^7&aT'l4, TRCSlJffllirffl 
V^K»»l«©^U-*jft!4S^±li^«^#W3*l, V 

KMftfE** ro j fcftofcSL M/C2 2*>e>»fflffas 

[0 0 5 4] ±flEH8t^"ftoa»iJ:iUi, 0 9(^-f 
t£*©&a©F«m£W8 3*i5r iKl45 0 oi *) , 
l8 9fc*in**<0*n'»a , TNi, TRC9J»«:»Ti-5 
§g, roj ^T»fT*»b#J»*S:±#*-fr 

"CV^fc*, SB»*lftE£T{f5*-C©»lffl (0 9©8# 
Wt21~t22) l-*sv^-C*0iM41l6©(STSrffl< £V> 

Itil, CfMtMESr ro j *rrtf5r tiiiv^ro 

#-f5fc*, ^u-*§B*6EftJw#||ny^aJ5S±Lfi 
<ft5*K 0 8(c4ru4\ iWE#tfc*lc±#i-5fc«>, 
*||P:y?©3B£iWJt3*L5. 3£>tc, 0 9T*I4, v> 

©Mri>*t<, *J»)73©mI^BS^©a*L^ib*S©^ 
*5**ii4S*>5. LA>L, 0 8 (rift If, ± 

S©^I^^3*l5„ 

[0 0 5 5] 010(4, ±IEft3*:ll3M-3fc«>K:*fr 

^ns^aa^-^vT-fc 1 ?, n^— ^>i4, 9fS©#J9 
^^-t 5v^-c«iiisij^e2 o^ntT-rs. 01 

OlCiJV^T, Xfy/2 OOT'14, STP = ONT*fe5 
WtWJ t, S T P = 0NO*^0*ft8O^f s/ 
7"2 1 0~2 4 0^^ff1"5„ ^Ty72 1 

0-CI4, lg»$|{|lJS^li)^{RlJ©«l±^ffV\ ^©m, 
ft«^Ty7"2 2 0^figjt1-5*-C, -T/j:*?*,|Ett^tt 
Et^ft$ft}fiJEi^L< /i5*-C*±E^7 L s/7 p 2 1 0 

ON^ptK»*|FL, FRWMRL, RR?55#^ 

litlEJEIi *5fc«>, S T P =0 Na«)0f£»»/J^IWig 

[0 0 5 6] ^©^, ^T77'2 3 0fli 1 fgftiplF 
L, FRfiJ, ItftteRL, RR{B!l©T^ 5^3.31-^ (# 

smm) ©sij^^-x^^ism-rso *ft 

WIC{4, 11 lff)v y 7'lrffi^\ ^T77*2 2 0(D^i 
a»E>0>8iMHH (NfH t 2 A^©giiB#W) I^CT» 
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ftjo, 7^-x^it = 1 0 0%royw-^rl± 
^l4M/C»BEIctaa-f 5 0 * x -y :/ 2 4 0 T* 

7^*~7^Jfc= 1 0 0%KfcofcP#jr?*n'ftHi«:fcT 

■f^o :»^T77'2 3o, 2 4 ow^aicitutf, mu 

[0 0 5 7] ^<D£o\Z±i$(DTRCmffl<n1&7!&mz 

[oo5 8] /<c*d\ *%w&±mmmm<nmz. &com 
m^xM,mt-r?> z t &xa> a 
(i) ±tH^j£0ijT-(4, timw*>mmm#<nWf&icm 

[0 0 5 9] ( 2 ) ±te*Jg^T*(4. 0 8 (OWi^m 3 
©A—x^o-gB 1 1) tLTEfJLfc 

0) W&V^e«CT0 8<75iM1^AftW5rit>T-t 

TRcmm<DmTZWF*ii-z>mwx'3b<?xi>, mft^u 

[0 0 6 0] ( 3 ) ±!EHffi0|-ti±, Kitift^njg* u 

m^Mmt-tzzthxtz, 
[oo6i] (4) ±mmmmx'it, mit®®*-??.? 

[0 0 6 2] 
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MHHU TRC«»l*T«©5fc£Lfc*ii5ftf£**«1- 
[0 0 6 3] M*«2CIE««)5SMlcJ:Hli, 

§**is3(cfEgc(D^B^icj:tiif, mmm^mm t»m 

m#<Dm&k(0>t®1&%fc&CX7l>-*1£mWi:g: 
10 ff-rsr ir^T-t, J:031*K#©i:i6itftofc*!l»*^ 

[0 0 6 4] 11*114, 5{ilE*©»W^J:tLtf, ¥ft 

So 

[Biffirofi^^uiM] 
[0 2] miz®&<Dffii$.mo 

[03] TRCftJ^/U-f-^Sr^-f 7n-^-y- K 
20 [04] 03|d|^£, TRC$iJp/U-f-V?r^i-7n- 

[0 5] Anjgg#£»tti-r3fcfc<wH0o 

[0 6] ^^*2rSHi-r5fc*»i8l0 o 

[07] 03, 0 4CQ/1— ^(Ctt/S-f S^^f 5 >-^X 
[08] TRC«|IHIT*©»^*i-*>f 

-ho 

[0 9] -WigiofiMst^-r^^ft- 

30 [010] TRCffli©i^TJ!ia^Tt7n-ft- 

ho 

[0 11] f ? ^--x^tt:^»ttii-Sfc«)CD|S0o 
[ft^wtftPJl 

6FL~6RR- *-T-/>->!J 2 0 - -;7 U-3rIE;fjftiiJ 

#u¥®, w^t^is, » i nnm^fk, %2<onm^ 

Wl, *frit«fcfcbm Ea±RteR£#ai:LT©1H 
lbft49P£Bs 2 2-vx?->!)y^ 2 3-»iffi 
Hi^atLTO^l'-^Myf, 3 7, 3 8-KEE36 
LTcdSjJItK^ FR, FL-fefrM* 0B» 
40 $1) x RR, RL-fefr*|| (%»£) o 
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[03] 



d> 



C 



ttSMvwFL-vwm^as 



I 



Vro= (VWrl+VW™) /2 



I 



B^'J-^lStFL, St™®* 

I — 



iilI**ASlfJ 



»iii#*BStii 



I 



V T o>9l»/h->FABS=l 
V™^5b/h-*FABS=0 
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-103 
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YES 
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YES 
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TRCfcTi&S 
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[04] 




YES 



PFWx=20 



a'J?7I0flfCJ;*PIMl 

B«*EPRfl. PRfrSlIj 



-115 




PR FL =PFWx • PRnV (PRfl+PRfr) 

PRfr=PRmax-PRfr/ (PRfl+PRfr) 
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PRhax=BO 



^117 



• 119 



W/CiftEPBpL, PBfrH£ 
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